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(54) BATTERY AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-performance battery of excellent charge/discharge 
characteristics, performance stability, and safety as a battery using high polymer solid electrolyte having a 
bridge structure, and manufacturing method for that. 

SOLUTION: In a battery in which a positive electrode and a negative electrode connected through polymer 
solid electrolyte including polyvinylidene fluoride having a bridge structure and/or vinylidene fluoride 
copolymer, at least the positive electrode has a collector, where the collector of at least one electrode is 
a porous collector, or otherwise, the positive electrode and the negative electrode are laminated through a 
separator to form a laminated body, in which electrolyte is impregnated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the cell which a positive electrode and a negative electrode are joined through the solid polymer 
electrolyte containing the poly vinylidene fluoride which has the structure of cross linkage, and/or a vinylidene 
fluoride system copolymer, and a positive electrode at least has a charge collector, and is characterized by one 
[ at least ] charge collector being a perforated charge collector. 

[Claim 2] A positive electrode at least is the manufacture approach of the cell according to claim 1 
characterized by carrying out a laminating on both sides of the separator containing the polyvinylidene fluoride 
which has a charge collector and has the structure of cross linkage for the positive electrode and negative 
electrode one [ at least ] charge collector of whose is a perforated charge collector, or a vinylidene fluoride 
system copolymer, and infiltrating the electrolytic solution into this layered product after forming a layered 
product. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cell which used the solid polymer electrolyte. 
[0002] 

[Description of the Prior Art] Since the cell which uses a solid polymer electrolyte as an ionic migration 
medium does not have a liquid spill compared with the cell which uses the conventional electrolytic solution as 
an ionic migration medium, while the dependability of a cell and safety improve, that the ease of thin-film-izing 
or layered product formation and the degree of freedom of a cell gestalt are high, simplification of a package, 
and lightweight-ization are expected. 

[0003] The ingredient which added the electrolyte and the plasticizer as this giant-molecule solid electrolyte 
ingredient to ion conductivity polymers, such as an ingredient centering on polyalkylene oxide, such as 
polyethylene oxide and polypropylene oxide, a polyacrylonitrile, and a polyvinylidene fluoride system 
ingredient, is proposed. When using for a cell using this solid polymer electrolyte ingredient, it is desirable that 
a solid polymer electrolyte is excellent in high ion conductivity, high intensity, thermal resistance, 
electrochemical stability, etc. The mixture which added the plasticizer is used for the mixture with which the 
solid polymer electrolyte consisted of a matrix polymer and an electrolyte, or this ingredient. Various polymers 
are proposed as this matrix polymer (for example, Gray work, a polymer ingredient given in SolidPolymer 
Electrolytes (VCH pub RISSHA: 1991)). Among these, since the solid polymer electrolyte ingredient using 
vinylidene fluoride system polymers, such as polyvinylidene fluoride and a vinylidene fluoride system 
copolymer, especially as a matrix polymer is excellent also in which the above-mentioned point, it is desirable. 
[0004] The cell using a solid polymer electrolyte can process a predetermined configuration, and can produce 
the layered product to which the laminating of sheet-like an electrode and a solid polymer electrolyte was 
carried out, and the layered product to which the electrode surface was made to carry out the after [ spreading 
formation ] laminating of the solid polymer electrolyte layer. Moreover, the approach of forming each class of 
an electrode / solid polymer electrolyte / electrode by coating is also proposed. Thus, since approaches, such as 
a sheet lamination and coating, are employable, it is expected that a manufacture process is excellent in mass- 
production nature. Moreover, since the liquid spill which may happen by the conventional electrolytic-solution 
system cell does not happen substantially, production process management is easy, and high-voltage-ization by 
the series connection laminating of an electrode / solid polymer electrolyte / electrode layered product is also 
expected. 

[0005] The cell which used the Pori (hexafluoropropylene-vinylidene fluoride) copolymer for the giant- 
molecule solid electrolyte is proposed (U.S. Pat. No. 5296318 specification). Although said vinylidene fluoride 
system copolymer was used as this giant-molecule solid electrolyte, since it did not have the structure of cross 
linkage, it was lacking in thermal stability, and since it had melting nature and solubility, it was a problem with 
practical cell safety. Moreover, when sinking in and using for the non-aqueous-solvent system electrolytic 
solution as the production approach of this cell, using said copolymer sheet as a separator, since melting and the 
dissolution took place in elevated-temperature sinking in, sinking-in temperature was restricted, the amount of 
electrolytic-solution swelling to the inside of a polymer stopped low by this, and ionic conductivity was low. In 
order to improve this, a cross-linking monomer is made to contain in vinylidene fluoride system polymer 
structure, and the structure-of-cross-linkage formation by the monomer polymerization is proposed (U.S. Pat. 
No. 5429891 specification). However, depending on the monomer, the electrochemistry side reaction by the 
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polymer of a residual monomer or a cross-linking monomer and the hydrolysis by the water of a minute amount 
occurred, and electrochemical side reaction might be caused in connection with it. Moreover, in order to 
distribute such a cross-linking monomer in a polymer matrix, the organic solvent solution needed to be used, 
there was a problem that working temperature was restrained in consideration of the polymerization of a 
monomer, and since this polymerization process was complicated, it was an industry top problem. 
[0006] Using for a rechargeable battery the electrode formed on the other hand on the charge collector which 
has perforation is proposed, and the adhesion of a charge collector and an electrode active material and current 
collection nature are improved (JP,7-70327,B). Moreover, using this perforated charge collector in the solid 
polymer electrolyte cell which made the vinylidene fluoride system copolymer the polymer matrix is proposed 
(U.S. Pat. No. 5470357 specification). However, problems, like the electrochemistry side reaction by the same 
aforementioned residual monomer as the solid polymer electrolyte using a vinylidene fluoride system 
copolymer and an aforementioned cross-linking monomer polymer occurs were left behind. 
[0007] 

[Problem(s) to be Solved by the Invention] It aims at offering the cell which was excellent in a charge-and- 

discharge property, engine-performance stability, and safety using the solid polymer electrolyte. 

[0008] 

[Means for Solving the Problem] this invention persons advanced research of the solid state battery which used 
the solid polymer electrolyte, and completed the cell of this invention. That is, this invention is as follows. 

(1) It is the cell which a positive electrode and a negative electrode are joined through the solid polymer 
electrolyte containing the polyvinylidene fluoride which has the structure of cross linkage, and/or a vinylidene 
fluoride system copolymer, and a positive electrode at least has a charge collector, and is characterized by the 
charge collector of one [ at least ] electrode being a perforated charge collector. 

(2) A positive electrode at least is the manufacture approach of the cell the above 1 characterized by carrying 
out a laminating on both sides of the separator containing the polyvinylidene fluoride which has a charge 
collector and has the structure of cross linkage for the positive electrode and negative electrode one [ at least ] 
charge collector of whose is a perforated charge collector, or a vinylidene fluoride system copolymer, and 
infiltrating the electrolytic solution into this layered product after forming a layered product. 

[0009] Hereafter, this invention is explained to a detail. It is characterized by being the perforated charge 
collector with which the cell of this invention consists of the positive electrodes, solid polymer electrolytes, and 
negative electrodes which were formed on the charge collector, it does not need to be even if this negative 
electrode has the charge collector, and one [ at least ] charge collector of this positive electrode and a negative 
electrode has a through tube. By the through tube of this perforated charge collector, it not only makes it easy to 
electrolytic-solution sink in to the polar zone and/or the separator section of a layered product which consist of a 
positive electrode / a separator, or a solid polymer electrolyte/negative electrode, but it can aim at resistance 
reduction of an electrode. The separator stated by this invention is the solid polymer electrolyte precursor which 
can be used as a solid polymer electrolyte by sinking in and swelling the electrolytic solution, i.e., the Plastic 
solid which consists of resin for solid polymer electrolytes before sinking in and swelling with the electrolytic 
solution. 

[0010] As for a positive electrode at least, in the cell of this invention, it is desirable to have the structure where 
the charge collector with which electrode active material powder becomes the layer formed by the mixture 
distributed with the binder from a right electric conduction object was joined. The layer in which this electrode 
active material powder was formed by the mixture distributed with the binder may exist only in one side of a 
charge collector, and may exist in both sides. 

[0011] After joining an electrode active material layer to the approach of joining an electrode active material 
layer to the charge collector of the structure containing holes, such as a mesh, textile fabrics, a nonwoven fabric, 
and a sintered compact, as the typical production approach of an electrode of having this perforated charge 
collector, the approach of making form a hole in the charge collector which consists of a continuum beforehand, 
and joining an electrode active material layer to it, and the charge collector that consists of a continuum, the 
method of performing drilling processing of a charge collector etc. is mentioned. As this charge collector 
ingredient, the ingredient which was excellent in the positive electrode at oxidation stability is desirable, 
aluminum, stainless steel, nickel, carbon, etc. are used and especially aluminum is desirable. Moreover, as a 
charge collector ingredient of a negative electrode, metal copper, stainless steel, nickel, carbon, etc. are used, 
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and especially metal copper is desirable. 

[0012] As a perforated charge collector used by this invention, it has 1.5mm or less of average apertures, and 
the penetrated hole 100A or more, and it is desirable that they are 5% or more of numerical apertures and 90% 
or less. If an average aperture is larger than 1.5mm, a current collection operation of a charge collector is not 
enough, and desirable from reducing the mechanical strength of an electrode. Moreover, since it becomes 
difficult in less than 100A to electrolytic-solution sink in an average aperture, it is not desirable. In the case of 
less than 5% of numerical apertures, if electrolytic-solution sinking in becomes difficult and the effectiveness 
[ active material layer / a charge collector and / electrode ] of the improvement in adhesion and a resistance 
reduction operation of an electrode fully exceed 90% of numerical apertures, it is not desirable from a current 
collection operation of a charge collector becoming less enough. As for the thickness of a charge collector, it is 
still more desirable that it is 500 micrometers or less. Since the volume energy density of the cell constituted by 
the appearance volume of the charge collector itself becoming large using this will fall if thicker than 500 
micrometers, to a small lightweight rechargeable battery, it is not desirable. 

[0013] Moreover, the polymer matrix of the giant-molecule solid electrolyte in this invention needs to contain 
the polyvinylidene fluoride which has the structure of cross linkage, and/or a vinylidene fluoride system 
copolymer. As a vinylidene fluoride system copolymer, for example The Pori (hexafluoropropylene- vinylidene 
fluoride) copolymer, The Pori (perfluoro vinyl ether- vinylidene fluoride) copolymer, The Pori 
(tetrafluoroethylene- vinylidene fluoride) copolymer, The Pori (hexafluoro propylene oxide-vinylidene fluoride) 
copolymer, The Pori (hexafluoro propylene oxide-tetrafluoroethylene-vinylidene fluoride) copolymer, The Pori 
(hexafluoropropylene-tetrafluoroethylene-vinylidene fluoride) copolymer and the Pori (fluoro ethylene- 
vinylidene fluoride) copolymer are mentioned. An independent object or a mixture can also use these 
polyvinylidene fluorides and a vinylidene fluoride system copolymer. As for the content of the vinylidene 
fluoride unit in the polymer matrix of the giant-molecule solid electrolyte used by this invention, it is desirable 
that it is 20 % of the weight or more, and it is more desirable that it is 50 % of the weight or more. Moreover, 
the layered product which carried out the laminating of polyvinylidene fluoride and/or a vinylidene fluoride 
system copolymer, and other polymers as a giant-molecule solid electrolyte polymer matrix in the cell of this 
invention is also usable. 

[0014] When a solid polymer electrolyte has the structure of cross linkage in this invention, while excelling in 
thermal resistance and dimensional stability, the ingredient of a high electrolytic-solution content is obtained, 
and this brings about high ionic conductivity and serves as a desirable ingredient. When formed by the polymer 
over which the polymer matrix of a solid polymer electrolyte is not constructing a bridge, in the case of the 
boosting charge of a cell, or rapid discharge, or heat tracing, were easy to flow, the inter-electrode short circuit 
was sometimes caused [ melting and ] in connection with this, and there was an insurance top problem of a cell. 
In the solid polymer electrolyte containing the vinylidene fluoride system polymer which, on the other hand, 
has the structure of cross linkage of this invention, such a problem is avoidable. 

[0015] Polyvinylidene fluoride system resin usually has linear structure, and produces the matrix polymer of the 
polyvinylidene fluoride system resin of this invention by bridge-formation-izing this resin. The approach of 
making contain the radiant-energy exposure of an electron ray, a gamma ray, an X-ray, ultraviolet rays, infrared 
radiation, etc. and a radical initiator, and carrying out reaction bridge formation, the method of carrying out 
reaction bridge formation of the alkali treatment (deHF) back reactivity radical, etc. can be used as this bridge 
formation approach. As a cross-linking condition in the case of using electron beam irradiation, when this 
exposure is not enough, the bridge formation effectiveness is not enough, and since polymer structure collapses 
when there are too many exposures, it is not desirable. It is desirable still more desirable that it is [ 5 or more 
Mrads ] 100 or less Mrad, and this exposure is 5 or more-Mrad 80 or less Mrad. 

[0016] This structure-of-cross-linkage formation can be checked by the solubility to a linear-polymer fusibility 
organic solvent. That is, the polyvinylidene fluoride system resin with which the structure of cross linkage was 
formed has the component which does not dissolve in a fusibility organic solvent, and since it does not carry out 
the homogeneity dissolution, it can distinguish the existence of the structure of cross linkage. It has the 
component which does not dissolve having the structure of cross linkage in this invention in a fusibility organic 
solvent, and what does not carry out the homogeneity dissolution is said. Although it is not limited since this 
fusibility solvent changes with polymer classes, it can distinguish, for example with solvents, such as N-methyl 
pyrrolidone, chloroform, dichloromethane, a dichloroethane, an acetone, a tetrahydrofuran, dimethylformamide, 
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dimethyl sulfoxide, and dimethylacetamide. 

[0017] The solid polymer electrolyte which sank in and formed the electrolytic solution in a bulk configuration, 
the porous body which has a through tube, the foam which has an independent bubble as a giant-molecule solid 
electrolyte can be used. Among these, the solid polymer electrolyte which infiltrated the electrolytic solution 
into the porosity polymer which has the solid polymer electrolyte which sank the electrolytic solution into the 
foam containing an independent bubble, and a through tube forms into structure a composite construction with 
the polymer phase which has a liquid phase domain, and was sunk in and swollen with the electrolytic solution. 
It is desirable from the ionic conductivity of a solid polymer electrolyte being raised by existence of this liquid 
phase, and bringing about ionic conductivity high as a whole. 

[0018] As an electrolyte contained in the electrolytic solution used by this invention, both an organic acid 
organic salt an inorganic acid and mineral salt are usable. The metal salt of organic acids, such as inorganic 
acids, such as tetrafluoroboric acid, perchloric acid, a sulfuric acid, a phosphoric acid, a hydrofluoric acid, and a 
hydrochloric acid, trifluoro methansulfonic acid, a truffe TSUORO propyl sulfonic acid, screw 
(trifluoromethane sulfonyl) imido acid, an acetic acid, chill gifblaar poison, and a propionic acid, and these 
organic acids, and an inorganic acid is mentioned as this example. These can also be used independently, and 
can also mix and use two or more electrolytes. Furthermore, a perfluoro sulfonic-acid system polymer, 
perfluoro carboxylic-acid system polymers, or these metal salts can also be used as an electrolyte of this 
invention. It is one kind, and the cation chosen from a proton, an alkali-metal cation, an alkaline earth metal 
cation, a transition-metals cation, a rare earth metal cation, etc. as a cation of these electrolytes can be used, 
mixing more than one. Since this cation kind changes with applications to be used, it is not limited. For 
example, when using the giant-molecule solid electrolyte of this invention for a lithium cell, it is desirable to 
use lithium salt as an electrolyte to add. It is desirable to choose as an electrolyte the lithium salt which is rich in 
electrochemical stability from the need of carrying out by repeating charge and discharge when using especially 
for a lithium secondary battery. As this example CF3 S03 Li, C4 F9 S03 Li, 2 (CF3 S02) NLi, LiBF4, LiPF6, 
LiC104 and LiAsF6, Li(C six H5)4 B, Li2 B10C110, and Li2 B12C112 grade can be mentioned. 
[0019] Moreover, a plasticizer can be made to contain for the purpose, such as improvement in workability of a 
solid polymer electrolyte which raises ionic dissociation promotion of the electrolyte which sank into the solid 
polymer electrolyte of this invention, and electrolytic impregnating ability. In the solid polymer electrolyte with 
which the bridge was constructed over this invention, it has the description which does not spoil dynamic 
reinforcement in a high plasticizer content. Although it is not limited since this plasticizer content changes with 
the class of plasticizer, the class of vinylidene fluoride system polymer, and structures, it is usually 98% or less 
of solid polymer electrolyte weight. It is 97% or less still more preferably. 

[0020] As an example of this plasticizer, ethylene carbonate, propylene carbonate, Annular carbonate, such as 
BICHIREN carbonate, dimethyl carbonate, Chain-like carbonate, such as methylethyl carbonate and 
methylethyl carbonate, The ether, such as a tetrahydrofuran and a methyl tetrahydrofuran, gamma-butyl lactone, 
Nitryl compounds, such as ester, such as propiolactone and methyl acetate, an acetonitrile, and propionitrile, 
Organic low molecular weight compounds, such as a hydrocarbon, a silicone oil, oligo ethylene glycol, Polar- 
group content macromolecule organic compounds, such as aliphatic series ETARU compounds, such as 
polyethylene oxide and polypropylene oxide, a polyacrylonitrile, aliphatic series polyester, and an aliphatic 
series polycarbonate, can be mentioned. 

[0021] The solid polymer electrolyte of this invention is produced by sinking into the Plastic solid which 
consists of vinylidene fluoride system resin with which a bridge formation object and the body non-constructed 
a bridge mixed the electrolyte explained above and the electrolytic solution which consists of a plasticizer. 
Next, the electrode joined through the solid polymer electrolyte of this invention is explained. For example, 
when a cell is a lithium cell, the matter in which lithium ion occlusion emission is possible is used for the 
positive electrode and negative electrode of an electrode. As the ingredient which has high potential to a 
negative electrode as this positive-electrode matter, and this example Lil-x Co02, Lnl-x Ni02, Lil-x Mn 204, 
Lil-x M02 (0< x<l), and M express the mixture of Co, nickel, Mn, and Fe. Li2-y Mn 204 (0< y<2) and 
crystalline Lil-x V 205, the shape of amorphous - the oxide (0<x f <1.2) of Li2-y V 205 (0< y<2), Lil.2-x'Nb 
205, etc. - The metal (0< z<3) chalcogenide of Lil-x TiS2, Lil-x MoS2, Li3-z NbSe3, etc., Organic 
compounds, such as polypyrrole, the poly thiophene, the poly aniline, the poly acene derivative, polyacethylene, 
poly thienylene vinylene, the poly propine vinylene, a dithiol derivative, and a disulfide derivative, can be 
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mentioned. 

[0022] Moreover, the ingredient which has low potential to the above-mentioned positive electrode as a 
negative electrode is used. As this example, metal lithiums, such as a metal lithium, an aluminum lithium alloy, 
and a magnesium aluminum lithium alloy, Carbon system ingredients, such as an intermetallic compound of 
AlSb, Mg<SUB>2 germanium, NiSi2, etc., graphite, corks, and a low-temperature baking macromolecule, a 
SnM system oxide (M expresses Si, germanium, and Pb.) Sil-y M'y Oz (M 1 expresses W, Sn, Pb, B, etc.) The 
lithium solid solution of metallic oxides, such as a multiple oxide, titanium oxide, and ferrous oxide, Ceramics, 
such as a nitride of Li7 MnN4, Li3 FeN2, Li3-x Cox N, Li3-x NiN, Li3-x Cux N, Li3 BN2, Li3 A1N2, and Li3 
SiN3, etc. is mentioned. However, since what is necessary is just the ingredient which has conductivity when 
returning a lithium ion with a negative electrode and using as a metal lithium, it is not limited above. 
[0023] The positive electrode and negative electrode which are used for the cell of this invention carry out 
fabrication of the above-mentioned ingredient to a predetermined configuration, and are used. Either a 
continuum or the binder dispersing element of a powder ingredient is usable as this gestalt. As the shaping 
approach of the former continuum, electrolytic deposition, the electrolysis dissolution, vacuum evaporationo, 
sputtering, CVD, melting processing, sintering, compression, etc. are used. Moreover, in the case of the latter, 
powder-like electrode material is mixed and fabricated with a binder. As this binder ingredient, hydrocarbon 
system polymers, such as fluorine system polymers, such as polyvinylidene fluoride system resin, such as 
polyvinylidene fluoride and the Pori (hexafluoropropylene-vinylidene fluoride) copolymer, and 
polytetrafluoroethylene, a styrene-butadiene copolymer, a styrene acrylonitrile copolymer, and a styrene- 
acrylonitrile-butadiene copolymer, a polymer precursor, a metal, etc. are used, and the polyvinylidene fluoride 
system resin which has the structure of cross linkage of this invention can also be used for a binder. 
[0024] as the production approach of the cell of this invention — ** » after carry out the laminating of the solid 
polymer electrolyte, the positive electrode, and the negative electrode which sank in and produced the 
electrolytic solution to the polymer matrix beforehand, carry out the laminating of the approach of forming a 
layered product and constituting an unit cell, the separator which is the precursor of ** solid polymer 
electrolyte, a positive electrode, and the negative electrode and forming a layered product, the approach of 
making a separator sink in and swell the electrolytic solution, making change a separator into a solid polymer 
electrolyte and forming an unit cell, those with **, and all are possible Especially in the case of the latter, if it 
takes into consideration that the electrolytic solution tends to deteriorate at the humidity which exists in an 
ambient atmosphere, simple [ of the ambient atmosphere management process ] can be carried out, and it is 
desirable on industry. Moreover, since the effectiveness that an electrode hole part is filled up with the 
electrolytic solution by electrolytic-solution sinking in, and electrode resistance reduction and electrochemical 
junction of an electrode and a solid polymer electrolyte become good by this is also considered, also in the 
former unit cell production approach, it is effective after layered product formation to give to electrolytic- 
solution sink in. Since electrolytic-solution sinking in in the making process of the unit cell of such this 
invention is preferably performed when it is the structure where the electrode which has a perforated charge 
collector consists of electrode active material powder and a binder, as for the electrode which has a perforated 
charge collector, it is desirable that it is the structure which consists of electrode active material powder and a 
binder. When the electrode which has a perforated charge collector is a continuum, sinking in to a separator 
becomes difficult. However, when not infiltrating the electrolytic solution behind an electrode laminating in an 
unit cell making process, since the electric resistance of a charge collector and an electrode layer to connect has 
the effectiveness which can be reduced, it can constitute the cell of this invention from various approaches using 
various ingredients as an electrode material. 

[0025] Although it is suitable for a lithium ion battery, since especially the cell of this invention does not 
remain in this but can be applied to various cells, such as a lead cell, an alkaline cell, and a nickel hydoride 
battery, it is useful on industry. 
[0026] 

[Embodiment of the Invention] Hereafter, an example explains this invention to a detail. 
[0027] 

[Example 1] the needle coke powder of 10 micrometers of mean diameters - a carboxymethyl-cellulose 
solution and styrene butadiene latex (Asahi Chemical Industry Co., Ltd. make, L1571 trade name) dispersion 
liquid - it distributed to the mixture and the slurry was produced, spreading desiccation was carried out and the 
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paint film (one side coating) of 120 micrometers of thickness was formed in the metal copper sheet (18- 
micrometer thickness). The presentation in this paint film was set to (needle coke NC) / carboxymethyl- 
cellulose / styrene butadiene =100/0.8/2. from the current collection dignity of this electrode sheet — ****(ing) - 
- a hole with an average diameter of 150 micrometers — lcm2 The electrode which consists of a perforated 
charge collector opened per 625 pieces was produced. On the other hand, it is LiCo02 of 10 micrometers of 
mean diameters. Mixed distribution of powder and the carbon black was carried out at N-methyl pyrrolidone 
solution (5 % of the weight) of polyvinylidene fluoride, and the slurry was produced. Spreading (one side 
coating) desiccation of this slurry was carried out at aluminum foil (20-micrometer thickness), and the paint 
film of 100 micrometers of thickness was produced. In addition, solid content weight composition of a slurry 
was made into LiCo02 (85%), carbon black (8%), and a polymer (7%). Subsequently, the aluminum charge 
collector side of an electrode sheet to lcm2 The electrode which forms the hole of 625 hits (average diameter of 
150 micrometers) by needling, and consists of a perforated charge collector was created. Subsequently, this NC 
electrode and LiCo02 The electrode was disconnected on 5cm square, respectively. 

[0028] It is melting push, the Pori (hexafluoropropylene-vinylidene fluoride) copolymer (5 % of the weight of 
hexafluoropropylene contents) was fabricated, and the sheet of 1 10 micrometers of thickness was produced. 
After giving electron beam irradiation (exposure lOMrad) to this polymer sheet, chlorofluocarbon (HFC134a) 
was infiltrated (7% of sinking-in weight), it heated in the state of sinking in, and foam was produced (220 
micrometers of after [ foaming ] thickness). This sheet was immersed in the LiBF4 1.5 mol/1. solution of 
(ethylene carbonate EC) / (propylene carbonate PC) / gamma-butyl lactone (gamma-BL) mixed solvent 
(EC/PC/gamma-BL =1/1/2) for 1 hour, the electrolytic solution was infiltrated, and the solid polymer 
electrolyte sheet was produced. 

[0029] NC electrode and LiCo02 which were cut on the aforementioned 5cm square after cutting this solid 
polymer electrolyte sheet on 5.5cm square It was made to rival with the structure of opposing the paint film side 
of an electrode to a solid polymer electrolyte, and the cell layered product was produced. Subsequently, the 
LiBF4 1.5 mol/1. solution of (ethylene carbonate EC) / (propylene carbonate PC) / gamma-butyl lactone 
(gamma-BL) mixed solvent (EC/PC/gamma-BL =1/1/2) was made immersed in this layered product for 10 
seconds. The stainless steel sheet was joined to the metal copper sheet surface and the aluminium sheet side as 
an electrode for electrode ejection from the layered product after electrolytic-solution sinking in, it packed with 
polyethylene / aluminum / polyethylene terephthalate laminating sheet further, and the sheet cell was produced. 
This cell was connected to the terminal of a charge and discharge test machine (Hokuto Denko 101SM6 mold), 
and charge and discharge were performed. As charge-and-discharge conditions, 25mA of currents performed 
charge by back 4.2V constant potential charge of 25mA of currents, and constant current, and discharge was 
performed by 2.7 V cuts. Charge-and-discharge effectiveness (quantity of electricity) was the time [ 2nd ] 80% 
of first time and 98%, and the first-time amount of discharge was 216 mAh/g per carbon weight of a negative- 
electrode electrode. As a result of repeating a charge-and-discharge cycle furthermore, the percentage to the 
amount of first time charge-and-discharge discharge of the amount of discharge in 100 cycle (quantity of 
electricity) was 84%. 
[0030] 

[Example 2] To the metal copper used in the example 1, and each aluminum charge collector sheet, it is a hole 
with a diameter of 150 micrometers 1cm beforehand 2 The perforated charge collector sheet formed per 625 
pieces is produced, spreading formation is carried out like [ this one side ] an example 1, and it is a needle coke 
electrode (negative electrode) and LiCo02. The electrode (positive electrode) was produced. The electrode 
sheet of the positive electrode in which the electrode paint film was formed on the perforated charge collector, 
and a negative electrode was cut on 5cm square, respectively. It is melting push, the Pori (hexafluoropropylene- 
vinylidene fluoride) copolymer (1.4 % of the weight of hexafluoropropylene contents) was fabricated, and the 
sheet of 45 micrometers of thickness was produced. Electron beam irradiation (exposure 30Mrad) was given to 
this polymer sheet. After cutting the sheet after electron beam irradiation on 5.5cm square, the layered product 
consisted of structures of making the paint film side of the electrode sheet of the positive electrode produced in 
the top, and a negative electrode rivaling on a polymer sheet. 

[0031] Subsequently, after being immersed in the LiBF4 1.5 mol/1. solution (electrolytic solution) of (ethylene 
carbonate EC) / (propylene carbonate PC) / gamma-butyl lactone (gamma-BL) mixed solvent (EC/PC/gamma- 
BL =1/1/2) for 10 seconds and pulling up this layered product, sinking-in processing was performed at the 
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temperature of 100 degrees C for 2 hours. This layered product has the structure which the aluminum which is a 
positive electrode charge collector exposed to the top face, and the metal copper which is a negative electrode 
charge collector exposed to the inferior surface of tongue, packed back [ which made the stainless steel sheet 
( 10mm width of face, die length of 60mm) stick to these fields by pressure as an external connection terminal / 
whole ] with polyethylene / aluminum / polyethylene terephthalate laminating sheet ( lamination shaping; 120 
degrees C of maximum temperatures, heating during 10 seconds), and produced the cell. 
[0032] This cell was connected to the terminal of a charge and discharge test machine like the example 1, and 
charge and discharge were performed. As charge-and-discharge conditions, 75mA of currents performed charge 
by back 4.2V constant potential charge of 75mA of currents, and constant current, and discharge was performed 
by 2.7 V cuts. Charge-and-discharge effectiveness (quantity of electricity) was the time [ 2nd ] 81% of first time 
and 99%, and the first-time amount of discharge was 195 mAh/g per carbon weight of a negative-electrode 
electrode. As a result of repeating a charge-and-discharge cycle furthermore, the percentage to the amount of 
first time charge-and-discharge discharge of the amount of discharge in 100 cycle (quantity of electricity) was 
83%. 
[0033] 

[The example 1 of a comparison] The needle coke electrode (negative electrode) and LiCo02 which were 
produced in the example 1 The sheet which cut the electrode sheet (positive electrode) to 50mmx50mm, 
respectively was produced. The charge collector of this electrode sheet is a continuum, and is in the condition of 
having not performed perforated processing. Subsequently, it was the Pori (hexafluoropropylene-vinylidene 
fluoride) copolymer (1.4 % of the weight of hexafluoropropylene contents) melting push produced in the 
example 2, and after cutting a shaping sheet (45 micrometers of thickness, amount of electron beam irradiation 
30Mrad) on 5.5cm square, the layered product consisted of structures where the paint film side of the electrode 
sheet of the positive electrode produced in the top and a negative electrode was made to rival on a polymer 
sheet. Subsequently, after being immersed in the LiBF4 1.5 mol/1. solution (electrolytic solution) of (ethylene 
carbonate EC) / (propylene carbonate PC) / gamma-butyl lactone (gamma-BL) mixed solvent (EC/PC/gamma- 
BL =1/1/2) for 10 seconds and pulling up the same actuation as an example 2, i.e., this layered product, sinking- 
in processing was performed at the temperature of 100 degrees C for 2 hours. This layered product has the 
structure which the aluminum which is a positive electrode charge collector exposed to the top face, and the 
metal copper which is a negative electrode charge collector exposed to the inferior surface of tongue, packed 
back [ which made the stainless steel sheet ( 10mm width of face, die length of 60mm) stick to these fields by 
pressure as an external connection terminal / whole ] with polyethylene / aluminum / polyethylene terephthalate 
laminating sheet ( lamination shaping; 120 degrees C of maximum temperatures, heating during 10 seconds), 
and produced the cell. This cell was connected to the terminal of a charge and discharge test machine like the 
example 1, and charge and discharge were performed. As charge-and-discharge conditions, 75mA of currents 
performed charge by back 4.2V constant potential charge of 75mA of currents, and constant current, and 
discharge was performed by 2.7 V cuts. Charge-and-discharge effectiveness (quantity of electricity) was the 
time [ 2nd ] 56% of first time and 91%, and the first-time amount of discharge was 68 mAh/g per carbon weight 
of a negative-electrode electrode. As a result of repeating a charge-and-discharge cycle furthermore, the 
percentage to the amount of first time charge-and-discharge discharge of the amount of discharge in 10 cycle 
(quantity of electricity) was 26%. 
[0034] 

[Effect of the Invention] This invention offers the solid polymer electrolyte cell excellent in the dependability of 
cell properties, such as charge-and-discharge effectiveness of a cell, the amount of discharge, and charge-and- 
discharge cycle nature, and stability. 



[Translation done.] 
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